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PRESS, NOTABLY FOR VULCANIZING TIRES
BACKGROUND OF THE INVENTION

. Field of the Invention

This invention relates in general to presses, notably
for vulcanizing tires, of the type comprising a frame
structure, an unloading station locuted on one side of
said structure; a mold having a lower portion supported
by satd structurc and an upper portion, a cross member
trom which said upper mould portion is suspended, said
cross member extending over said frame structure and
being movable in relation thereto between a moulding
posttion 1 which said upper mold portion is vertically
aligned with the lower mold portion and an unloading
position m which satd upper mold portion is vertically
aligned with the unloading station.

2. Description of the prior art

Maost modern vulcanizing presses are equipped with
means tor automatically loading the crude tyre to be
vulcanized, the cured tyre being subsequently unloaded
by means of a roller conveyor.

As u rule, the vulcanization cycle takes place auto-
matically and the major fraction of the cycle time is
devolved to the tyre curing process, and the mould
opening time, crude time, crude tyre loading time,
cured-tyre unloading time and mould re-closing time
constitute but a small fraction of the total cycle time
(about eight percent under the most propitious circum-
stances). Since the operator entrusted with the vulcani-
zation operation must also suply crude tyres to several
presses, there 1s provided in front of each vulcanization
cavity (as a rule two such cavities are provided in each
press) a stockmg cradle adapted to receive a crude tyre
substantially at any time during the vulcanization cycle.
Thus the operator is alllowed a certain flexiblity as far
as the loadinng time 1s concerned, a feature not obtain-
able 1if the tyre were to be mounted directly on the
loader. With this system, one tyre is undergoing the
vulcanization step whilc another tyre is waiting on the
loader and a third tyre is placed on the stocking cradle
by the operator.

On the other hand, a cured tyre is unloaded either
before or while loading a crude tyre, according to the
press design. Thus, in a first type of known press in
which the cured tyre is discharged before starting the
fitting of the crude tyre into the lower mould portion,
there 1s provided, for loading crude tyres to be vulca-
nized, a loader supported by a hanger pivoted to the
frame structure of the press and adapted, with the as-
ststance of a hydraulic or pneumatic cylinder and pis-
ton actuator and clamps (internal or external clamps,
according as the tyre 18 a conventional one or a radial-
ply one). to pick up the crude tyre to be vulcanized
from the stocking cradle, hold this tyre waiting during
the vulcanization and unloading of the tyre being vulca-
mized, then position the crude tyre to be vulcanized in
vertical alignment with the lower mould portion before
releasing said tyre and moving back to pick up another
crude tyre from the stocking cradle. The known presses
of this first type further comprise, for unloading the
curced tyres, at least one roller discharge conveyor
adupted to be moved and positioned by suitable means
under the cured tyre previously lifted with the upper
portion of the mould up to a predetermined level above
the lower mould portion, and arranged with a view to
allow the cured tyre to shide down to another conveyor
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2
constituting a gencral cured-type coliecting system for
a series of presses.

In a second known type of presses of the kind cur-
rently referred to as “shide back™ presses, wheremn the
loading operation and the unloading operation take
place simultaneously, the tyre loader 18 connected with
the press closing cross member and this member has
two degrees of liberty. In other words, the cross mem-
ber can move along a vertical path and along a horizon-
tal path. With this arrangement, while the mould 1s
closed and a tyre 15 undergoing the vulcanization pro-
cess, the loader can pick up a crude tyre automatically
from the stocking cradle and hold it waiting. At the end
of the vulcanization step, the press is opened and the
cross member 1s caused to move horizontally or sub-
stantially horizontally with the upper portion of the
mould, and also with the cured tyre, to a position lo-
cated above a roller conveyor where the cured tyre is
released. During this horizontal or substantially hori-
zontal movement of the cross member, the loader con-
nected with said cross member is moved to a position in
which it is in vertical alignment with the press cavity
(1.e., the lower portion of the mould) so that a crude
tyre can be positioned in turn into this mould portion.

Hitherto known presses of the two above-described
types however have various inconveniences. Thus, no-
tably, 1n the first case there is a likelihood of not prop-
erly removing or clearing out the discharge conveyor
during the mould closing step, for example in cae of
electric or pneumatic failure in the means controlling
the movement of said discharge conveyor; it is obvious
that in this case very serious damages would result.
Moreover, the loading and unloading times are consid-
erably longer since these two operations take place in
succession.

In the second case, the loading time and unloading
time are shorter than in the first case, but still relatively
long due to the considerable inertia developing in the
press. Moreover, owing to the specific design of the
assembly, a constant vertical movement of the cross
member 1s necessary, whatever the vertical dimension
of the mould, and this also causes a loss of time when
the press i1s operated for vulcanizing relatively small
tyres.

SUMMARY OF THE INVENTION

It 1s therefore the main object of the present inven-
tion to provide a press for vulcanizing tyres which pro-
vides the advantageous features of simultaneous load-
ing and unloading, but without the inconveniences
characterizing known presses of said first and second
types.

More particularly, the present invention is directed
to provide a press which is particularly reliable in oper-
ation and capable of reducing considerably the loading
and unloading times.

To this end, the invention provides a press of the type
referred to above, characterized in that the cross mem-
ber 18 mounted at one end in cantilever fashion to a
support having a vertical axis, and so arranged that it
can both pivot about the vertical axis of said support
and shde therealong.

According to another feature characterizing this in-
vention, the loader is connected to said cross member
for movement therewith in such a manner that, when
sald cross member is in it moulding position, said
loader is vertically aligned with the loading station, and
that, when said cross member is in its unloading posi-
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tion, said loader 1s vertically aligned with the lower
portion of the mould so as to load same, 1in a manner
somewhat similar to that observed in known presses of
the second type mentioned hereinabove.

BRIEF DESCRIPTION OF THE DRAWINGS

Other objects, features and advantages of this inven-
tion will appear as the following detailed description
thereof proceeds with reference to the attached draw-
ings, in which

FIG. 1 1s an elevational view, with parts shown in
vertical section, of a press according to 4 first embodi-
ment of this invention.

FIG. 2 15 a top plan view of the press shown in FIG.
1.

FIG. 3 1s a fragmentary section taken along the line
HH-—III of FIG. 2.

FIG. 4 15 a fragmentary view similar to FIG. 1 show-
ing a modified embodiment of this invention, and

FIG. 5 15 a top plan view showing another possible
embodiment of the present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The press illustrated diagrammatically in FIGS. 1 and
2 of the drawings comprises a frame structure 1 and an
interchangeable mould 2 consisting in a manner known
per se of a lower portion 2a detachably mouted to, and
supported by, said frame structure 1, and of an upper
portion 2b detachably mounted in a substantially bell-
shaped support 2¢ suspended 1n turn from a cross mem-
ber 3 extending over the fraume structure 1 and movable
in relation thereto. The mould proper may be of the
shell type or of the segment type, according as 1t i1s
intended for curing conventional tyres or radial ply
tyres. These two types of moulds and the various con-
trol means associated therewith, for example for oper-
ating the mould segments and for positioning and cen-
tering the uppor bead of the tyre, which means are also
supported by said cross member 3 or said bell-shaped
support 2¢, are well known in the art and therefore do
not need a detailed description herein, inasmuch as
they are not necessary for a complete understanding of
the present invention,

In 2 manner known per se a bayonet-type locking
device s provided for locking the bell-shaped support
2¢ in relation to the frame structure 1. This locking
device comprises a ring 4 of substantially cylindncal
configuration, rotatably mounted to said frame struc-
ture 1 but held against vertical movement in relation
thereto, and drive means, for example in the form of a
doubleacting cylinder and piston actuator 5 pivoted at
one end to the frame structure 1 and at the opposite
end to said ring 4 for rotating this ring 4 about its verti-
cal axis which is also the axis of the lower portion 2ua of
mould 2. As shown more in detail in FIG. 1, this ring 4
has formed at spaced intervals along its upper edge
internal projections 4« which are adapted. when the
ring 4 is rotated in one direction, to register with under-
Iving projections 6 formed at spaced mtervals on the
outer surfuce, and along the lower edge of, the bell-
shaped support 2¢ so as to lock said bell-shaped sup-
port in relation to the frame structure 1 or, when said
ring 4 is rotated in the opposite direction, to disengage
said projections 6 in order to release the beli-shaped
support 2¢ from the frame structure 1 and to permit the
opening of the mould by lifing its upper portion.
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In the locked condition of the lower and upper mould
portions the necessary sealing pressure may be pro-
vided also in a manner known per se by either inflating
an annular bladder 7 or actuating pneumatic or hydrau-
lic cylinder and piston units. The ring 4 is designed with
a view to withstand the sealing pressure transmitted to
the upper portion of the mould, so that this pressure is
not applied to the cross member 3 and therefore the
latter can be constructed in a considerably highter fash-
ilon. This cross member 3 may thus assume the shape of
a relatively light box-sectioned beam having a relatively
low mertia.

According to a typical feature characterizing this
invention, the cross members consists of a cantilever
beam having one end rigidly mounted to a support
consisting of a vertical upright, and this beam 1is
adapted both to pivot about the vertical axis of said
upright and to slidc therealong. As illustrated more n
detail in FIGS. 1 and 3, said support, according to a
first embodiment of the present invention, may consist
of a vertical cylindrical tubular post or upright 8 rotat-
ably mounted in the frame structure 1 by means of a
pair of bottom and intermediate bearings 9. Thus, said
cross member 3 is rigidly secured at one end, for exam-
ple by welding, to a cylindrical sleeve 11 shdably
mounted on said tubular post or upright 8.

Elevator means 12 are provided for positively driving
up- and downwards the sleeve 11 along the post 8 and
thus move the cross member 3 to the desired vertical
position. As shown in FIG. 3, these elevator means 12
may comprise another cylindrical sleeve 13 rotatably
mounted on an downward extension of the first cylin-
drical sleeve 11 by means of a pair of bearings 14 also
acting as axial thrust bearings, a radial arm 15 nigidly
secured, for example by welding, to said cylindrical
sleeve 13, and driving means operatively connected to
said arm 15 and adapted to move same vertically. The
arm driving means may consist for instance of a ball
screw 16 extending vertically adjacent to the cylindn-
cal post 8. Said ball screw 16 has its lower end rotatally
mounted by means of a bearing 17 in the frame struc-
ture 1, and it is rotatably driven from a power and
reduction unit 18 mounted in the frame structure and
adapted to drive a pinion 19 rigidly fastened to a lower
extension of said ball screw 16. When driven for rota-
tion this ball screw causes the translation of a ball nut
21 engages thereon and rigidly connected to said arm
15. At its free end the arm 15 carries a pair of rollers 22
adapted to roll along a pair of vertical races 23 formed
on the inner surfaces of the lateral wings of a vertically
extending channel member 24 (see notably FIG. 2) so
as to provide an accurate guiding of said arm 15. At 1ts
upper end, the member 24 carries a bearing 25 1n
which the ball screw 16 is journalled.

Furthermore, drive means are provided for pivoting
the cross member 3 about the vertical axis of the sup-
port, t.¢. the tubular post 8. As shown more particularly
in FIGS. 2 and 3, these drive means may comprise for
example a crank arm 26 rigidly secured to suid cylmdri-
cal post 8, power means, for example in the form of a
hydraulic or pneumatic double acting cylinder and
piston actuator 27 operatively connected to the crank
arm 26, and a pair of complcmentary couphing means
adapted, when said cross member 3 18 in 1ts uppermost
position, to trunsmit to said cross member the move-
ment of rotation impressed by the actuator 27 via said
crank arm 26 to said cylindnical post 8. As illustrated
more particularly in FIG. 1, these complementary
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means may comprise for instance a socket 28 carried
by said cross member, and a top stud 29 carried by a
radial arm 31 securcd to the upper end of the cylindri-
cal post 8, said stud 29 being engageable by said socket
28 when the cross member 3 is raised to its uppermost
position by the above-described elevator means.

With this arangement, when the cross member 3 and
the upper portion of the mould are lifted by said eleva-
tor means, the socket 28 engages the stud 29 so that the
actuator 27 can be operated to pivot the assembly
comprising satd cross member and said upper mould
portion through a predetermined angle about the axis
of the cylindrical post 8 and thus bring the upper por-
tton of the mould in vertical alignment with the unload-
Ing station or vice versa, 1.e., from this position to the
actual moulding position illustrated in FIGS. 1 and 2.
The unloading station may consist in a manner known
per se of a small roller conveyor 32 disposed on one
side of thc press and leading to another, larger con-
veyor acting for example as a main or general collector
for a series of presses. In the moulding position of the
assembly comprising the cross member and the upper
mould portion a roller 33 mounted for loose rotation to
the free end of cross member 3 is guided between the
side wings of a vertical channel-shaped guide member
34 secured at its lower end to the frame structure 1.
When the cross member 3 i1s moved from its upper
position to its lower position for moulding a tyre (FIG.
1), the roller 33 engages at the end of this stroke said
channel-shaped guide member 34 and thus the upper
portion of the mould is properly centred in relation to
the lower portion of the mould.

In addition, this press comprises a loading station
located at the opposite side of the frame structure in
relation to the unloading station. This loading station
may consist for example of a stocking cradie for recetv-
ing a crude tyre 35 to be vulcanized, and a loader 36
connected to said cross member 3 and adapted to pick
up the crude tyre 35 from said stocking cradle and
transfer sume to the upper portion of the mould and
deposit the crude tyre into this mould portion. The
loader 36, which may be for example of the type dis-
closed in the U.S. Pat. No. 3,809,423 15 secured to the
frec end of a horizontal arm 37 having its opposite end
connected to said cross member 3. The dimensions and
shape of this horizontal arm 37 are such that the loader
and the upper portion of the mould have their vertical
axes equally spaced from the vertical axis of the tubular
post 8 and located in respective vertical planes contain-
ing the vertical axis of said post 8, said planes forming
between them an angle equal to the above-mentioned
predetermined angle, 1.e. 90° in FIG. 2. Thus, when the
cross member 3 is tin the moulding position illustrated
in FIG. 2, the loader 36 1s in vertical alignment with the
loading station and, after a rotation of 90°, when the
cross member 3 has been brought above the unloading
stution 32, satd loader 36 1s exactly in vertical align-
ment with the lower portion of the mould 2, so that the
loading and unloading operation can take place simul-
tuncously. | |

FIG. 4 allustrates a modified embodiment of the pres-
ent invention wherein the cross member 3 18 secured to

a sleeve 40 mounted for rotation and axial shding -

movement on a vertical hollow cyhindrical post 38 nig-
idly secured to the frame structure 1. In this case, the
clevator means comprise power means 39, for example
in the form of a motor und reduction gearing unit sup-
ported by the upper end of post 38, and a ball screw 41
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| 6
rotatably driven from said unit 39 and engaging inter-
nal threads formed in or equivalent means carried by,
the cross member 3, for controlling the vertical move-
ments of said cross member 3.

With this modified arrangement, the means for pivot-
ing the cross member 3 about the vertical axis of post
38 may comprise a vertical shaft 42 mounted for coax-
1al rotation within thc hollow post 38 by means of bear-
ings 43 and 44, a crank arm 45 similar to the crank arm
26 of the preceding embodiment, which 1s rigidly se-
cured to the lower end of shaft 42, and power means
such as a double acting cylinder and piston unit 46
similar to the actuator 27 of the preceding embodi-
ment, which 1s connected to the crank arm, 45 so as to
cause the vertical shaft 42 to rotate about its vertical
axis. Moreover, the power and reduction gearing unit
39 is rigidly secured to the upper end of shaft 42 in
order to transmit through the ball screw 41 the move-
ment of rotation from said shaft 42 to cross member 3.

In contrast to the arrangement illustrated in FIGS, 1
to 3, in which it was necessary to wait until the cross
member 3 reached substantially its uppermost position
and the socket 28 was engaged on stud 29 before the
cross member 3 could be pivoted about the vertical axis
of tubular post 8, the modified structure proposed in
FIG. 4 1s advantageous in that the cross member 3 can
be pivoted about the axis of the cylindrical post 38 and
shaft 42 as soon as the cross member 3 has been lifted
to an extent sufficient to enable the upper portion of
the mould to clear the lower portion thereof, so that the
time necessary for performing the loading and unload-
Ing operations can be reduced considerably.

FIG. § illustrates another modified embodiment of
the invention in which the predetermincd angle of piv-
otal movement of cross member 3 about the vertical
axis of the cylindrical hollow post 8 from the moulding
position to the unloading position i1s about 75° In this
case, the roller conveyor 32 must be slightly off-set to
the left in relation to the postion illustrated in FIG. 2.
This arrangement 1s advantageous in that said roller
conveyor 32 does not project beyond the right-hand
side la of the press, and that the upper portion of the
mould does not project or projects only slightly beyond
this side la of the press frame structure when the cross
member 1s in its unloading position, so that it is possible
to join or disposed the frame structures 1 of several
presses side by side without any loss of floor space, as
evidence by the top plan view of FIG. S.

However, if the embodiment shown in this FIG. §, the
arm 37 supporting the loader 36 has the same dimen-
stons and shape as the arm described with reference to
the embodiment of FIGS. 1 to 3 of the drawings, some
arrangements must be made to cause the loader 36 to
describe a circular arc of 90° while the cross member
privots through an angle of only 75° This can be ob-
tained, as illustrated in FIG. §, by providing a pivot
shaft 47 for mounting the arm 37 on cross member 3,
and also by providing a cylinder and piston actuator 48
connected at one end to the cross member 3 and the
opposite end to the arm 37, this actuator being moni-
tored to cause the loader 36 to move through a 90° arc
while the cross member pivots through an angle of
about 75°,

On the other hand, through the modified construc-
tion shown in FIG. § utilizes the same elevator means as
thosc incorporated in the structure of FIGS. 1 to 3, and
also the same means for pivoting the cross member
about the vertical axis of cylindrical post 8, it is clear
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that the means described hereimnabove with reference to
FIG. 4 could be substituted for said same means.

Besides, it will be readily understood by those conver-
sant with the art that the various embodiments de-
scribed hereinabove with reference to the attuched
drawings are given by way of example, not of Iimita-
tion, and that many modifications and changes may be
brought thereto without departing from the basic prin-
ciples of the invention as set forth in the appended
claims.

What 1s claimed as new 1s;

1. a press for vulcanizing tires, which comprises a
frame structure, an unloading station located on one
stde of said frame structure, a mold comprising a lower
portion supported by sard frame structure and an upper
portion, a cross member from which said upper mold
portion s suspended, said cross member extending
over satd frame structure and being movable in relation
thereto between a molding position in which said upper
mold portion 15 vertically aligned with said lower mold
portion and an unloading position in which said upper
mold portion is vertically aligned with said unloading
station, wherein said cross member 1s mounted at one
end in overhanging relationship to a support having a
vertical axis, said cross member being so arranged that
it can both pivot about the vertical axis of said support
and shde therealong.

2. A press as set forth in claim 1, which further com-
prises elcvator means operatively connected to said
cross member for causing same to slide along said verti-
cal axis of said support.

3. A press as set forth in claim 2, wherein first drive
means are provided and arranged for pivoting said
cross member about said vertical axis of said support.

4. A press as set forth in claim 3, wherein said sup-
port consists of a vertical cylindrical post rotatably
mounted in said frame structure, said cross member
being rigidly secured to a cylindrical sleeve shdably
mounted on said cylindrical post.

5. A press as set forth in claim 4, wherein said eleva-
tor means comprise a second cylindrical sleeve rotat-
ably mounted, but held against axtal movement in rela-
tion to said first cylindrical sleeve, a radial arm rigidly
secured to said second sleeve and second drive means
operatively connected to said radial arm and adapted
to move same vertically.

6. A press as set forth in claim 5, wherein said second
drive means comprise a ball screw extending vertically
and laterally to said cylindrical post and rotatably
mounted in relation to said frame structure, first power
means being provided for rotating said ball screw in
either direction, and a nut engaging said ball screw and
rigidly secured to said radial arm so as to move same
vertically.

7. A press as set forth in claim 4, wherein said first
drive means comprise a crank arm rigidly secured to
said cylindrical post, second power means connected to
said crank arm, and a pair of complementary coupling
means carried by said cross member and said cylindri-
cal post, respectively, at the upper end of said post, and
engageable one in the other when said cross member 1s
brought to its uppermost position by said elevator
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8

means, and thereby allowing the transmission of the
rotational movement from said cylindrical post to said
cross member. |

8. A press as set forth in claim 3, wherein said sup-
port consists of a hollow vertical cylindrical post rigidly
secured to said frame structure, said cross member
being rigidly secured to a cylindrical sleeve adapted
both to slide axially and rotate on said cylindrical post.

9. Press as set forth in claim 8, wherein said elevator
means comprise first power means supported by the
upper end of said cylindrical post and a ball screw
rotatably driven from said first power means and opera-
tively connected to said cross member in order to con-
trol the vertical movement thereof.

10. A press as set forth in claim 9, wherein said first
drive means comprise a vertical shaft rotatably and
coaxially mounted within siad cylindrical post, a crank
arm rigidly secured to the lower end of said shaft and
second power means operatively connected to said
crank arms, said first power means being rigidly se-
cured to the upper end of said shaft in order to transmit
through said ball screw the rotational movement of said
shaft to said cross member.

11. A press as set forth in claim 1, which further
comprises a loading station and a loader connected to
said cross member to move therewith, whereby, when
said cross member Is in the molding position, 1t 1s verti-
cally aligned with the loading station, and when said
cross member is in the unloading position, it 1s verti-
cally aligned with the lower portion of the mold for
loading same.

12. A press as set forth in claim 11, wherein said
loader is secured to the free end of a horizontal arm
having its opposite end connected to said cross mem-
ber, the dimensions and shape of said arm being such
that said loader and the upper portion of the mold have
their vertical axes equally spaced from the vertical axis
of the cross member support and In respective vertical
planes containing the vertical axis of said support, saxd
planes forming a predetermined angles with each other.

13. A press as set forth in claim 12, wherein said
predetermined angle 1s equal to 90° and said loader
station, the lower portion of said mold and said unload-
ing station are disposed at a 90° relative angular spac-
ing in said order along the circumference of a circle
centred to said vertical support axis.

14. A press as set forth in claim 12, wheremn said
predetermined angle 1s equal to 90° said loading sta-
tion and the lower portion of said mold being spaced
angularly by 90° from each other, the lower portion of
said mold and said unloading station being spaced
about 75° from each other along the circumberence of
a circle centered to the vertical axis of said support, the
arm supporting said loader at one end being pivoted at
its opposite end to said cross member, a cylinder and
piston actuator connected at one end to said cross
member and at the opposite end to said arm being
monitored to cause said loader to describe a 90° circu-
lar arc path during the 75° pivotal movement of said

cross member.
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